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Description
BACKGROUND

[0001] A tooth is comprised of an inner dentin layer and an outer hard enamel layer that protects the dentin layer. The
enamel layer of a tooth is naturally an opaque white or slightly off-white color. The enamel layer can become stained or
discolored. The enamel layer of a tooth is composed of hydroxyapatite mineral crystals that create a somewhat porous
surface. It is believed that the pores of the enamel layer allow staining agents and discoloring substances to permeate
the enamel and discolor the tooth.

[0002] Many substances that a person confronts or comes into contact with on a daily basis can "stain" teeth. In
particular, foods and fluids such as tea and coffee that one consumes tend to stain one’s teeth. These products or
substances tend to accumulate on the enamel layer of the tooth and form a pellicle film over the teeth. These staining
substances can then permeate the enamel layer. This problem occurs gradually over many years, butimparts a noticeable
discoloration of the enamel of one’s teeth.

[0003] Abrasive agents (for example, silica-based agents) are often used in oral care compositions for stain removal.
However, brushing with compositions comprising such agents often leads to enamel damage. This can cause problems
such as dentinal hypersensitivity. Peroxide-based agents are also known to have teeth whitening effects. However,
peroxide-containing compositions are often unstable and lose whitening efficacy during storage. It is also known to use
polyphosphate compounds (for example, pyrophosphates, tripolyphosphates and hexametaphosphates) for stain re-
moval. However, such polyphosphate compounds may interfere with enamel remineralization (i.e. the reformation of
crystalline hydroxyapatite -the main constituent of enamel) due to their crystal growth inhibiting properties. MCINERNEY
ET AL: "Evaluation of internal sealing ability of three materials",JOURNAL OF ENDODONTICS, LIPPINCOTT WILLIAMS
& WILKINS, PHILADELPHIA, PA, US, vol. 18, no. 8, 1 August 1992 (1992-08-01), pages 376-378, discloses Zinc
phosphate cement as sealing agent for dentin.

[0004] Therefore, it would be desirable to provide further methods of stain prevention which overcome these disad-
vantages.

BRIEF SUMMARY

[0005] The present inventors have unexpectedly found that zinc phosphate is effective in preventing the deposition
of chemical stains on dental enamel.

[0006] Accordingly, the invention refers to the use of zinc phosphate, in an oral care composition comprising an orally
acceptable carrier, for inhibiting chemical staining of dental enamel, wherein the inhibition of chemical staining comprises
contacting the dental enamel with zinc phosphate and wherein the dental enamel is exposed to a chemical staining
inducing material.

[0007] After contacting the dental enamel with zinc phosphate, the dental enamelis exposed to a chemical staining
inducing material, wherein a chemical staining resulting from such exposure is inhibited by contact of the dental enamel
with the oral care composition.

[0008] Preferably, the oral care composition comprises zinc phosphate in an amount of from 0.1 weight % to 10 weight
% by total of the composition. More preferably, the oral care composition comprises zinc phosphate in an amount of
from 0.1 weight % to 8 weight % by total weight of the composition. More preferably, the oral care composition comprises
zinc phosphate in an amount of from 0.1 weight % to 5 weight % by total weight of the composition. More preferably,
the oral care composition comprises zinc phosphate in an amount of from 0.1 weight % to 3 weight % by total weight of
the composition. Most preferably, the oral care composition comprises zinc phosphate in an amount of from 0.1 weight
% to 0.5 weight % by total weight of the composition.

[0009] Optionally, the oral care composition further comprises one or more agents selected from: surfactants, desen-
sitizing agents, whitening agents, tartar control agents, binders, thickening agents, detergents, adhesion agents, foam
modulators, pH modifying agents, mouth feel agents, sweeteners, flavorants, colorants, preservatives, humectants,
fluoride sources and combinations thereof.

[0010] Optionally, the oral care composition is selected from mouthwashes, sprays, dentifrices, oral strips, chewing
gums and lozenges. Preferably, the oral care composition is a dentifrice.

[0011] Optionally, contacting the dental enamel with the oral care composition comprises rinsing, spraying or brushing
the dental enamel with the composition, placing the composition on the dental enamel, or chewing the composition
[0012] Optionally, the use comprises increasing the whiteness of the dental enamel. Further optionally, the oral care
composition is free of whitening agents other than the zinc phosphate.

[0013] Optionally, the chemical staining or the chemical stain is induced by tobacco products, tea and/or coffee.
[0014] According to the invention, there is provided a use of zinc phosphate, in an oral care composition comprising
an orally acceptable carrier, for inhibiting chemical staining of dental enamel, wherein the inhibition of chemical staining
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comprises contacting the dental enamel with the oral care composition and wherein the dental enamel is exposed to a
chemical staining inducing material.

[0015] Optionally, contacting the dental enamel with the oral care composition comprises rinsing, spraying or brushing
the dental enamel with the composition, placing the composition on the dental enamel, or chewing the composition.
[0016] Optionally, the use comprises increasing the whiteness of the dental enamel. Further optionally, the chemical
staining or the chemical stain is induced by tobacco products, tea and/or coffee.

[0017] The chemical stain may be as defined herein.

DETAILED DESCRIPTION

[0018] As used throughout, ranges are used as shorthand for describing each and every value that is within the range.
Any value within the range can be selected as the terminus of the range. Unless otherwise specified, all percentages
and amounts expressed herein and elsewhere in the specification should be understood to refer to percentages by
weight. The amounts given are based on the active weight of the material.

[0019] The invention refers to the use of zinc phosphate, in an oral care composition comprising an orally acceptable
carrier, forinhibiting chemical staining of a dental enamel, wherein the inhibition of chemical staining comprises contacting
the dental enamel with zinc phosphate and wherein the dental enamel is exposed to a chemical staining inducing material.
[0020] A "dental surface" as referred to herein is a surface of a natural tooth or a hard surface of artificial dentition
including a crown, cap, filling, bridge, dental implant and the like.

[0021] A "chemical stain" as referred to herein is a discoloration of a dental surface which is caused by adsorption or
absorption of a colored agent on or into the surface, or caused by chemical reaction of a material of the dental surface
(for example, dental enamel) with a colored or non-colored agent contacting the surface. "Chemical staining" as referred
to herein is the formation and/or development of a chemical stain.

[0022] The use described herein comprises contacting a dental enamel with zinc phosphate and an orally acceptable
carrier, as defined above. The use is applicable to dental surfaces of non-human mammals such as companion animals
(for example, dogs and cats), as well as to humans. In one embodiment, the dental enamel is a surface of a natural
tooth of a mammal, for example a human. The use described herein is for cosmetic purposes.

[0023] Where the dental enamel is substantially free of chemical stains, the present use is effective to inhibit or prevent
the formation and development of new chemical stains, as can occur for example by oral use of tobacco products
(including smoking) or by drinking tea or coffee, subsequent to treatment according to the present use. Where the dental
enamel already possesses some degree of chemical staining, the present use is effective to inhibit or prevent further
development of the existing stain.

[0024] Accordingly, the use defined herein further comprises, after contacting the dental enamel with zinc phosphate
and an orally acceptable carrier, exposing the dental enamel to a chemical stain-inducing material such as a tobacco
product, tea or coffee. Chemical staining resulting from such exposure is, in this embodiment, inhibited or prevented by
the prior contacting of the dental enamel with the zinc phosphate. In some embodiments, the dental enamelis substantially
free of chemical stains prior to exposing to a chemical stain-inducing material as defined above.

[0025] It is desirable that the zinc phosphate should remain in contact with the dental enamel for a period of time
sufficient to provide effective prevention, or inhibition of chemical staining. In one embodiment prevention includes
providing a coating that prevents stains from adhering to the dental enamel. Depending on various factors including the
nature of other materials optionally present in combination with the zinc phosphate, the precise procedure by which
contact is effected (e.g., rinsing, brushing, placement of a strip, painting or chewing) and the desired degree and/or
duration of inhibition of staining, a suitable minimum period of contact can be from 10 seconds to 8 hours. Where the
zinc phosphate is applied as a component of a mouthwash, an illustrative minimum period of rinsing is from 10 seconds
to 2 minutes. Where the zinc phosphate is applied as a component of a dentifrice, an illustrative minimum period of
brushing is from 30 seconds to 5 minutes, or at least 1 minute, or at least 2 minutes. Where the zinc phosphate is applied
as a component of an oral strip, the strip is placed on the dental enamel illustratively for a period of from 15 minutes to
8 hours (for example, overnight). Where the zinc phosphate is applied as a component of a liquid whitener composition,
the composition is painted onto the dental enamel and left in place illustratively for a period of from 5 minutes to 8 hours
(for example, overnight). Where the zinc phosphate is applied as a component of a chewing gum, an illustrative minimum
period of chewing is from 1 to 20 minutes.

[0026] Increasing the degree of agitation in the mouth during rinsing, brushing or chewing can lead to improved contact
of the zinc phosphate with the dental enamel and enhance the degree of stain prevention. Thus, in an embodiment
where the zinc phosphate is present as an ingredient of a dentifrice, vigorous brushing with the dentifrice can be particularly
effective.

[0027] Insomeembodiments, the zinc phosphate is applied to the dental enamel by means of a dental tray. Accordingly,
a dental tray comprising an oral care composition can be used. The dental tray may be formed by procedures that are
well-known in the art of oral care. Dental trays are generally formed to correspond to the structure of the dental enamel.
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Typically, the oral are composition comprising zinc phosphate is placed in the tray, and the tray is placed into an oral
cavity and against the dental enamel to be treated. The tray with the composition during home use may be left in the
oral cavity for a period of from 10 minutes to several hours; i.e. up to 12 or more hours. If the treatment is in a dental
office, the time of the contact typically will be from 0.5 hours to 2 hours.

Zinc phosphate

[0028] Typically, the zinc phosphate (Zn3(PO,),) is incorporated into the oral care composition as a preformed salt.
By "preformed salt" it is meant that the zinc phosphate salt is not formed in situ in the oral care composition (for example,
through the reaction of phosphoric acid and zinc ions). In some embodiments, the zinc phosphate salt is a hydrated salt.
In other embodiments, the zinc phosphate may be made in situ (for example, through the reaction of phosphoric acid
and zinc ions).

[0029] In some embodiments, the oral care composition comprises zinc phosphate in an amount of from 0.1 weight
% to 10 weight %, or from 1 weight% to 10 weight % by total weight of the composition. In some embodiments, the oral
care composition comprises zinc phosphate in an amount of from 1 weight % to 9 weight %, from 1 weight % to 8 weight
%, from 1 weight % to 7 weight %, from 1 weight % to 6 weight %, from 1 weight % to 5 weight %, from 1 to 4 weight
%, from 1 weight % to 3 weight %, or from 1 weight % to 2 weight % by total weight of the composition. In other
embodiments, the oral care composition comprises zinc phosphate in an amount of from 0.5 weight % to 3 weight %,
from 0.5 weight % to 2 weight % or from 0.5 weight % to 1 weight % by total weight of the composition. In further
embodiments, the oral care composition comprises zinc phosphate in an amount of from 5 weight % to 10 weight %
from 5 weight % to 9 weight %, from 5 weight % to 8 weight %, or from 5 weight % to 7 weight % by total weight of the
composition. In further embodiments, the oral care composition comprises zinc phosphate in an amount of from 0.5
weight % to 1.5 weight % or from 1 weight % to 1.5 weight %, by total weight of the composition. In still further embodiments,
the oral care composition comprises zinc phosphate in an amount of from 0.1 weight % to 1.5 weight %, by total weight
of the composition.

[0030] In some embodiments, the oral care composition comprises zinc phosphate in an amount of from 0.1 weight
% to 5 weight %, or from 0.5 weight% to 3 weight %, by total weight of the composition. In some embodiments, the oral
care composition comprises zinc phosphate in an amount of from 0.1 weight % to 4 weight %, from 0.1 weight % to 3
weight %, from 0.1 weight % to 2 weight %, from 0.1 weight % to 1 weight %, or from 0.1 weight % to 0.5 weight %, or
from 0.1 to 0.3 weight % by total weight of the composition. In other embodiments, the oral care composition comprises
zinc phosphate in an amount of from 0.5 weight % to 2 weight % or from 0.5 weight % to 1 weight % by total weight of
the composition. In further embodiments, the oral care composition comprises zinc phosphate in an amount of from 0.5
weight % to 1.5 weight % or from 1 weight % to 1.5 weight %, by total weight of the composition. In still further embodiments,
the oral care composition comprises zinc phosphate in an amount of from 0.1 weight % to 1.5 weight %, by total weight
of the composition.

Form of composition

[0031] A composition useful in practicing the use of the present invention can be, for example, a mouthwash, a spray,
a dentifrice, a gel, an oral strip, a liquid whitener, a chewing gum, a bead, a chew, a lozenge or a composition which is
applied to the teeth using a dental tray. A dentifrice includes, without limitation, a toothpaste, gel and powder. A "liquid
whitener" herein encompasses semi-liquid compositions such as gels as well as flowable liquids, which may be applied
to a dental enamel by painting with a brush or other suitable device. "Painting" herein means application of a thin layer
of the composition to the dental surface.

Carriers and other ingredients

[0032] The expression "orally acceptable carrier" as used herein denotes any safe and acceptable materials for oral
use. Such materials include water or other solvents that may contain a humectant such as glycerin, sorbitol, xylitol and
the like. In some aspects, the term "orally acceptable carrier" encompasses all of the components of the oral care
composition except for the zinc phosphate. In other aspects, the term refers to inert or inactive ingredients that serve to
deliver the zinc phosphate, and/or any other functional ingredients, to the oral cavity.

[0033] Orally acceptable carriers for use in the invention include conventional and known carriers used in making
mouthwashes or mouthrinses, toothpastes, tooth gels, tooth powder, lozenges, gums, beads, edible strips, tablets and
the like. Carriers should be selected for compatibility with each other and with other ingredients of the composition.
[0034] The following non-limiting examples are provided. In a toothpaste composition, the carrier is typically a wa-
ter/humectant system that provides a major fraction by weight of the composition. Alternatively, the carrier component
of a toothpaste composition may comprise water, one or more humectants, and other functional components other than
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the zinc phosphate. In a mouthrinse or a mouthwash formulation, the carrier is typically a water/alcohol liquid mixture
in which the zinc phosphate is dissolved or dispersed. A mouthrinse or a mouthwash formulation may further comprise
an amino acid or a betaine surfactant to enhance the solubility of the zinc phosphate. In a dissolvable lozenge, the carrier
typically comprises a solid matrix material that dissolves slowly in the oral cavity. In chewing gums, the carrier typically
comprises a gum base, while in an edible strip, the carrier typically comprises one or more film forming polymers.
[0035] The compositions used herein may comprise one or more additional oral care ingredients which may have
specific functions. The one or more additional oral care ingredients may optionally be selected from the group consisting
of: surfactants, desensitizing agents, whitening agents, tartar control agents, binders, thickeners, detergents, adhesion
agents, foam modulators, pH modifying agents, mouth feel agents, sweeteners, flavourants, colorants, preservatives,
humectants, fluoride sources and combinations thereof.

[0036] Surfactants may be presentin the oral care compositions used herein to provide foaming, taste, flavour, texture
and mouth feel properties to the compositions, and in particular to render the compositions more cosmetically acceptable.
Suitable surfactants include, without limitation, water-soluble salts of Cq 5 alkyl sulfates, sulfonated monoglycerides of
Cg.o fatty acids, sarcosinates, taurates, sodium lauryl sulfate, sodium cocoyl monoglyceride sulfonate, sodium lauryl
sarcosinate, sodium lauryl isoethionate, sodium laureth carboxylate and sodium dodecyl benzenesulfonate, and cocoa-
midopropyl betaine. Preferably, the surfactant comprises sodium lauryl sulfate (SLS).

[0037] The compositions used herein optionally incorporate one or more desensitizing agents. These include, without
limitation, potassium salts such as potassium nitrate, potassium bicarbonate, potassium chloride, potassium citrate, and
potassium oxalate; capsaicin; eugenol; strontium salts; zinc salts; chloride salts and combinations thereof. Such agents
may be added in effective amounts, e.g., from about 1 weight % to about 20 weight % by total weight of the composition,
depending on the agent chosen. The compositions used herein may also be used to treat hypersensitivity by blocking
dentin tubules when applied to a tooth enamel.

[0038] The compositions used herein may optionally include a tooth whitening or tooth bleaching agent. Suitable
whitening and bleaching agents include peroxides, metal chlorites, persulfates. Peroxides include hydroperoxides, hy-
drogen peroxide, peroxides of alkali and alkaline earth metals, organic peroxy compounds, peroxy acids, and mixtures
thereof. Peroxides of alkali and alkaline earth metals include lithium peroxide, potassium peroxide, sodium peroxide,
magnesium peroxide, calcium peroxide, barium peroxide, and mixtures thereof. Other peroxides include perborate, urea
peroxide, and mixtures thereof. Suitable metal chlorites may include calcium chlorite, barium chlorite, magnesium chlorite,
lithium chlorite, sodium chlorite, and potassium chlorite. Such agents may be incorporated in effective amounts, for
example, from 1 weight % to 20 weight % by total weight of the composition, depending on the agent chosen.

[0039] In some embodiments, the compositions used herein are free of whitening or tooth bleaching agents. The
present inventors have found that zinc phosphate provides a whitening effect when applied to a dental enamel, thus
obviating the need for further whitening or bleaching agents.

[0040] The whitening effects of a composition may be quantified using a measurement of the L*a*b* color space.
(L*a*b* refers to stain score in accordance with the Commission International de L’Eclairage Laboratory (CIELAB) color
scale. L* represents lightness/darkness, a* represents red-green chroma, and b* represents yellow-blue chroma). From
measurement of the L*a*b* values, a whitening index AW* can be calculated: AW* = W*final - W¥initial, where W* = (a*2
+ b*2 + (L*-100)2)12. L*a*b* values can be measured using an optic shade-taking system to analyse and identify the
color of a substrate (or dental enamel).

[0041] The compositions used herein may optionally include tartar control agents such as pyrophosphate salts including
dialkali or tetraalkali metal pyrophosphate salts such as Na,P,0, K,P,0,, Na,K,P,0,, Na,H,P,0; and K,H,P,0-,
sodium tripolyphosphate, long chain polyphosphates such as sodium hexametaphosphate and cyclic phosphates such
as sodium trimetaphosphate.

[0042] The compositions used herein may further comprise a binder. Any conventional binder may be utilized. Suitable
binding agents include marine colloids; carboxyvinyl polymers; carrageenans; starches; cellulosic polymers such as
hydroxyethylcellulose. carboxymethylcellulose (carmellose), hydroxypropyl methyl cellulose, and salts thereof (e.g.,
carmellose sodium); natural gums such as karaya, xanthan, gum arabic and tragacanth; chitosan; colloidal magnesium
aluminum silicate; and colloidal silica. Preferably, a binder is present in the composition in an amount from 0.5 weight
% to 5 weight % by total weight of the composition.

[0043] Thickening agents which may be incorporated into the compositions used herein include natural and synthetic
gums and colloids. Suitable thickening agents include naturally occurring polymers such as carrageenan, xanthan gum,
polyglycols of varying molecular weights sold under the tradename Polyox, and polyvinylpyrrolidone. Compatible inor-
ganic thickening agents include amorphous silica compounds and colloidal silica compounds available under the trade
designation Cab-o-sil manufactured by Cabot Corporation. Other inorganic thickening agents include natural and syn-
thetic clays such as hectorite clays, lithium magnesium silicate (laponite) and magnesium aluminum silicate (Veegum).
[0044] The compositions used herein may optionally comprise one or more adhesion agents. The adhesion agent
may by a polymeric adherent material. The polymeric adherent material may be any agent that attaches to the enamel
of a mammalian tooth and/or to a heterogeneous biofilm which also may be present on a tooth’s surface. Attachment
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may occur by any means, such as ionic interaction, van der Waals forces, hydrophobic-hydrophilic interactions, etc. The
adherent material may be, for example, any homopolymers or copolymers (hereinafter referred to collectively as a
"polymers") that adhere to the surface of a tooth. Such polymers may include cellulose polymers, for example one or
more hydroxyalkyl cellulose polymers, such as hydroxypropylmethyl cellulose (HPMC), hydroxyethylpropyl cellulose
(HEPC), hydroxybutylmethyl cellulose (HBMC), and carboxymethyl cellulose (CMC). Preferably, the polymeric adherent
material comprises at least one cellulose material, for example sodium carboxymethyl cellulose.

[0045] The polymeric adherent material may alternatively or additionally include poly (ethylene oxide) polymers (such
as POLYOX from Dow Chemical), linear PVP and crosslinked PVP, PEG/PPG copolymers (such as BASF Pluracare
L1220), ethylene oxide (EO) - propylene oxide (PO) block copolymers (such as polymers sold under the trade mark
Pluronic available from BASF Corporation), ester gum, shellac, pressure sensitive silicone adhesives (such as BioPSA
from Dow-Corning), methacrylates, or mixtures thereof. In one embodiment, a copolymer comprises (PVM/MA). Option-
ally, the copolymer may be selected from the group consisting of: poly (methylvinylether/maleic anhydride), or poly
(methylvinylether/maleic acid), or poly (methylvinylether/maleic acid) half esters, or poly (methylvinylether/maleic acid)
mixed salts.

[0046] Polymers of any molecular weight may be used, including, for example molecular weights of 50,000 to 500,000
Da, 500,000 to 2,500,000 Da or 2,500,000 to 10,000,000 Da (calculated by either number average or weight average).
[0047] The oral care compositions used herein also may include a foam modulator. Foam modulators typically increase
the amount of foam produced, for example, when the oral cavity is brushed using the composition in accordance with
the use defined herein. lllustrative examples of foam modulators that increase the amount of foam include, but are not
limited to polyoxyethylene and certain polymers including alginate polymers.

[0048] The foaming agent is preferably in the oral care composition in an amount from 0.01 to about 0.9 weight %, or
from 0.05 to 0.5 weight %, or from 0.1 to about 0.2 weight % by total weight of the composition.

[0049] Polyoxyethylene may increase the amount of foam and the thickness of the foam generated by the oral care
carrier component for use in the present invention. Polyoxyethylene is also commonly known as polyethylene glycol
("PEG") or polyethylene oxide. The polyoxyethylenes suitable for this invention will have a molecular weight of from
200,000 to 7,000,000 Da, and preferably from 600,000 to 2,000,000 Da, and more preferably from 800,000 to 1,000,000
Da. Polyox® is the trade name for the high molecular weight polyoxyethylene produced by Union Carbide.

[0050] Preferably, the compositions used in the present invention further comprise at least one pH modifying agent.
Such agents include acidifying agents to lower pH, basifying agents to raise pH, and buffering agents to control pH within
a desired range. The pH modifying agent preferably comprises a basifying agent and/or a buffering agent. For example,
one or more compounds selected from acidifying, basifying and buffering agents can be included to provide a pH of 2
to 10, or in various illustrative embodiments, a pH of 2t0 8,310 9,410 8,510 7, 6 to 10, or 7 to 9. Any orally acceptable
pH modifying agent can be used including, without limitation, carboxylic, phosphoric and sulfonic acids, acid salts (e.g.,
monosodium citrate, disodium citrate, monosodium malate); alkali metal hydroxides such as sodium hydroxide; carbon-
ates such as sodium carbonate, bicarbonates, and sesquicarbonates; borates; silicates; phosphates (e.g., monosodium
phosphate, trisodium phosphate, pyrophosphate salts), imidazole and the like. One or more pH modifying agents are
preferably present in a total amount effective to maintain the composition in an orally acceptable pH range.

[0051] Mouth-feel agents that may be incorporated into the compositions used herein include materials which impart
a desirable texture or other feeling during use of the composition. Such agents include bicarbonate salts, which may
impart a "clean feel" to teeth and gums due to effervescence and release of carbon dioxide. Any orally acceptable
bicarbonate can be used, including, without limitation, alkali metal bicarbonates such as sodium and potassium bicar-
bonates, ammonium bicarbonate, and mixtures thereof, One or more bicarbonate salts are optionally present in a total
amount of from 0.1 weight % to 50 weight %, for example from 1% to 20 weight %, by total weight of the composition.
[0052] The compositions used herein may optionally comprise a sweetener. Sweeteners which may be used in the
compositions for use in the present invention include artificial sweeteners such as saccharin, acesulfam, neotam, cy-
clamate or sucralose; natural high-intensity sweeteners such as thaumatin, stevioside or glycyrrhizin; or sugar alcohols
such as sorbitol, xylitol, maltitol or mannitol. These may be present in an amount of up to 0.5 weight %, optionally from
0.005 weight % to 0.1 weight %, based on the total weight of the composition.

[0053] The compositions used herein may optionally comprise a flavorant. Flavorants that may be used in the com-
positions for use in the present invention include essential oils as well as various flavoring aldehydes, esters, alcohols,
and similar materials. Examples of the essential oils include oils of spearmint, peppermint, aniseed, wintergreen, sas-
safras, clove, sage, eucalyptus, marjoram, cinnamon, lemon, lime, grapefruit, and orange. Also useful are such chemicals
as menthol, carvone, and anethole. Of these, the most commonly employed are the oils of peppermint and spearmint.
The flavourant may be incorporated in the composition in an amount of from 0.1 weight % to 5 weight %, or from 0.5
weight % to 1.5 weight %, by total weight of the composition.

[0054] The compositions used herein may comprise at least one colorant. Colorants herein include pigments, dyes
and agents imparting a particular luster or reflectivity such as pearling agents. Any orally acceptable colorant can be
used, including without limitation talc, mica, magnesium carbonate, calcium carbonate, magnesium silicate, magnesium
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aluminum silicate, silica, titanium dioxide, zinc oxide, red, yellow, brown and black iron oxides, ferric ammonium ferro-
cyanide, manganese violet, ultramarine, titaniated mica, bismuth oxychloride and the like. One or more colorants are
optionally present in a total amount of from 0.001 weight % to about 20 weight %, for example, from 0.01 weight % to
10 weight %, or from 0.1 weight % to 5 weight %, by total weight of the composition.

[0055] Preservatives, such as chlorhexidine, triclosan, quaternary ammonium compounds (such as benzalkonium
chloride) or parabens (such as methyl or propyl paraben) may be incorporated in the compositions used in the present
invention. The amount of preservative is typically up to 0.5 weight %, optionally from 0.05 to 0.1 weight %, by total weight
of the composition.

[0056] The compositions used in the present invention may optionally comprise a humectant. Any orally acceptable
humectant can be used, including without limitation, polyhydric alcohols such as glycerin, sorbitol, xylitol or low molecular
weight PEGs. Most humectants also function as sweeteners. One or more humectants are optionally present in a total
amount in the range of from 1 weight % to 70 weight %, for example, from 1 weight % to about 50 weight %, from 2
weight % to 25 weight %, or from 5 weight % to 15 weight %, by total weight of the composition.

[0057] Preferably, the compositions used herein comprise a fluoride ion source. Fluoride ion sources include, but are
not limited to: stannous fluoride, sodium fluoride, potassium fluoride, potassium monofluorophosphate, sodium
monofluorophosphate, ammonium monofluorophosphate, sodium fluorosilicate, ammonium fluorosilicate, amine fluoride
such as olaflur (N’-octadecyltrimethylendiamine-Nionic,N,N’-tris(2-ethanol)-dihydrofluoride), ammonium fluoride, and
combinations thereof. Optionally, the fluoride ion source includes stannous fluoride, sodium fluoride, amine fluorides,
sodium monofluorophosphate, as well as mixtures thereof. Preferably, the oral care composition may also contain a
source of fluoride ions or fluorine-providing ingredient in amounts sufficient to supply about 50 to about 5000 ppm fluoride
ion, e.g., from about 100 to about 1000, from about 200 to about 500, or about 250 ppm fluoride ion. Fluoride ion sources
may be added to the compositions used in the invention in an amount of from 0.001 weight % to 10 weight %, e.g., from
0.003 weight % to 5 weight %, or from 0.01 weight % to 1 weight % or to 0.05 weight %. However, it is to be understood
that the weights of fluoride salts to provide the appropriate level of fluoride ion will vary based on the weight of the counter
ion in the salt, and one of skill in the art may readily determine such amounts. A preferred fluoride salt may be sodium
fluoride.

[0058] In a preferred embodiment, the oral care composition comprise from 1 to 3 weight % polyethylene glycol, 1 to
3 weight % cellulosic binder, 0.1 to 0.3 weight % sweetener, 1 to 3 weight % tartar control agent, 20 to 50 weight %
humectant, 15 to 20 weight % silica abrasive, 2 to 6 weight % anionic surfactant, 1 to 3 weight % amphoteric surfactant,
0.5 to 2 weight % thickener, and 1 to 3 weight % zinc phosphate, and water (gs).

Uses

[0059] The present inventors have unexpectedly found that zinc phosphate is effective in inhibiting or preventing the
formation of chemical stains on dental enamel.

[0060] In another arrangement, the present invention provides a use of zinc phosphate, in an oral care composition
comprising an orally acceptable carrier, for preventing or inhibiting chemical staining of dental enamel, wherein the
prevention or inhibition of chemical staining comprises contacting the dental enamel with zinc phosphate and wherein
the dental enamel is exposed to a chemical staining inducing material.

[0061] The compositions described herein are accordingly effective as tooth whitening compositions. A tooth whitening
composition is a composition which is capable of reducing the discoloration of teeth. A tooth whitening composition may
restore the natural color of teeth. Optionally, a tooth whitening composition may reduce or eliminate stains. Multiple
applications of a tooth whitening composition may be needed to produce a discernible effect. Preferably, the tooth
whitening effect is discernible after the first use of the composition.

[0062] Zinc phosphate may advantageously be used over other known stain removal or whitening agents in oral care
compositions. Zinc phosphate poses less risk of enamel damage compared to abrasive agents having stain removal
properties (for example, silica-based agents). Furthermore, unlike polyphosphate compounds which are known to have
stain removal properties, zinc phosphate does not inhibit the recrystallization of hydroxyapatite, the major constituent
of enamel. On the contrary, zinc phosphate has been found to have protective effects on the enamel enamel, and thus
concomitantly provides anti-erosive effects and stain removal/stain prevention effects. Thus, in some arrangements, the
uses defined herein further comprise contacting a dental enamel with zinc phosphate to prevent or treat enamel erosion
(in addition to preventing or inhibiting chemical staining). Furthermore, zinc phosphate may be used in lower concen-
trations than other abrasives or polyphosphate compounds to achieve stain prevention effects. In some embodiments,
the oral care compositions as defined herein may comprise a combination of zinc phosphate and an abrasive (for
example, a silica-based abrasive) to maximize whitening efficacy.

[0063] The following examples illustrate the use of zinc phosphate in oral care compositions according to the invention.
The exemplified compositions are illustrative and do not limit the scope of the invention.
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Example 1 - dentifrice composition

[0064]

Dentifrice compositions were produced according to the present invention, as illustrated in Table 1.

Table 1 - dentifrice composition of the present invention

Ingredient Amount (weight %)
Polyethylene glycol 1t03
Cellulosic binder 1to3
Sweetener 0.1t00.3
Tartar control agent (e.g. pyrophosphate salt) 1t03
Humectant 20 to 50
Silica abrasive 15to0 20
Anionic surfactant (e.g. alkyl ether sulfate) 2t06
Amphoteric surfactant (e.g. betaine surfactant) 1t03
Thickener 0.5t02
Otherminors (e.g. colors, flavors and preservatives | 1to 3
Zinc phosphate 1to 3
Purified Water Q.S.

Example 2 - effect of zinc phosphate on stain removal (not claimed)

[0065] Hydroxyapatite (HAP) disks were stained with coffee prior to applying either a toothpaste comprising 1% zinc
phosphate (as illustrated in Table 1) or a toothpaste comprising fluoride silica (control). Stain intensity before and after
treatment was quantified using a colorimeter which measured the L*a*b* color space. (L*a*b* refers to a stain score in
accordance with the Commission International de L’Eclairage Laboratory (CIELAB) color scale: L* represents light-
ness/darkness, a* represents red-green chroma, and b* represents yellow-blue chroma). The L value was used to assess
stain intensity. The results are illustrated in Table 2.

Table 2 - results of stain removal test

Product L: Coffee Stain | L:aftertreatment | AL % AL (% relative to stained disk)
Run1 | 78.76 85.94 7.18 9.12
Run2 | 79.46 85.04 5.58 7.02
Run3 | 78.18 87.32 9.14 11.69
Zinc phosphate Run4 | 79.25 87.07 7.82 9.87
Run5 | 73.58 87.94 14.36 | 19.51
Mean | 77.85 86.66 8.82 11.44
SD 244 1.16 3.35 4.81
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(continued)
Product L: Coffee Stain | L:aftertreatment | AL % AL (% relative to stained disk)
Run1 | 71.12 71.97 0.85 1.2
Run2 | 79.80 79.66 -0.14 | -0.17
Run3 | 82.65 82.39 -0.26 | -0.31
Fluoride silica Run4 | 75.02 74.14 -0.88 | -1.17
Run5 | 81.39 81.25 -0.14 | -0.17
Mean | 78.00 77.88 -0.11 -0.12
SD 4.81 4.58 0.62 0.85

[0066] It can be seen from Table 2 that the toothpaste containing zinc phosphate was very effective in increasing the
"lightness" of the HAP disks, indicating increased stain removal. In contrast, the toothpaste containing fluoride silica had
a negligible effect on stain removal.

Example 3 - effect of zinc phosphate on stain prevention

[0067] HAP disks were treated with the toothpaste comprising 1% zinc phosphate, or left untreated, prior to staining
with coffee. Stain intensity was measured as described in Example 2. The results are illustrated in Table 3.

Table 3 - results of stain prevention test

Product L (after coffee stain)

Run 1 89.82

Zinc phosphate Run 2 89.75
Run 3 90.25
Run 4 89.92
Run 5 88.50
Mean 89.65
SD 0.67

Untreated Run 1 66.82
Run 2 69.83
Run 3 72.50
Run 4 72.89
Run 5 68.90
Mean 70.12
SD 2.54

[0068] Ascan be seenfrom Table 3, disks pre-treated with zinc phosphate were significantly more resistant to staining,
as compared to untreated disks.

Example 4 - effect of zinc phosphate on stain prevention (dose-dependency)

[0069] HAP disks were treated with a toothpaste comprising various concentrations of zinc phosphate (ranging from
0% to 5%), prior to staining with coffee. Stain intensity was measured as described in Example 2. The results are
illustrated in Table 4. Delta L values represent the change in L that is observed on staining with coffee. (Coffee staining
will decrease lightness of the disks and thus the L value. The smaller the decrease in L, the more effective the stain
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prevention).

Table 4 - Stain prevention - dose dependency

Product Delta L
0% zinc phosphate 5.38
0.5% zinc phosphate 3.53
1% zinc phosphate 2.85
5% zinc phosphate 2.23

[0070] It can be seen from Table 4 that zinc phosphate is effective in preventing dental stains, in a dose-dependent
manner. A concentration of zinc phosphate as low as 0.5% is effective.

Claims

10.

1.

12.

Use of zinc phosphate, in an oral care composition comprising an orally acceptable carrier, for inhibiting chemical
staining of dental enamel, wherein the inhibition of chemical staining comprises contacting the dental enamel with
zinc phosphate and wherein the dental enamel is exposed to a chemical staining inducing material.

The use according to claim 1, wherein after contacting the dental enamel with zinc phosphate, the chemical staining
resulting from such exposure is inhibited by contact of the dental enamel with the zinc phosphate.

The use according to any of claims 1 to 2, wherein the oral care composition comprises zinc phosphate in an amount
of from 1 weight % to 10 weight % by total weight of the composition.

The use according to claim 3, wherein the oral care composition comprises zinc phosphate in an amount of from 1
weight % to 8 weight % by total weight of the composition.

The use according to claim 4, wherein the oral care composition comprises zinc phosphate in an amount of from 1
weight % to 5 weight % by total weight of the composition.

The use according to any preceding claim, wherein the oral care composition further comprises one or more agents
selected from: surfactants, desensitizing agents, whitening agents, tartar control agents, binders, thickening agents,
detergents, adhesion agents, foam modulators, pH modifying agents, mouth feel agents, sweeteners, flavorants,
colorants, preservatives, humectants, fluoride sources and combinations thereof.

The use according to any preceding claim, wherein the oral care composition is selected from mouthwashes, sprays,
dentifrices, oral strips, chewing gums and lozenges.

The use according to claim 7, wherein the oral care composition is a dentifrice.

The use according to any preceding claim, wherein contacting the dental enamel with zinc phosphate comprises
rinsing, spraying or brushing the dental enamel with the oral care composition comprising zinc phosphate, placing
the composition on the dental enamel, chewing the composition, or placing the composition in a dental tray and

placing the tray so as to contact the dental enamel.

The use according to any preceding claim, wherein the oral care composition is free of whitening agents other than
the zinc phosphate.

The use according to any preceding claim, which comprises increasing the whiteness of the dental enamel.

The use according to any preceding claim, wherein the chemical staining or the chemical stain is induced by tobacco
products, tea and/or coffee.

10
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Patentanspriiche

1.

10.

1.

12.

Verwendung von Zinkphosphat, in einer Mundpflegezusammensetzung umfassend einen oral vertraglichen Trager,
zum Hemmen des chemischen Verfarbens von Zahnschmelz, wobei die Hemmung des chemischen Verfarbens
das Inkontaktbringen des Zahnschmelzes mit Zinkphosphat umfasst und wobei der Zahnschmelz einem Material
ausgesetzt wird, das chemisches Verfarben verursacht.

Verwendung nach Anspruch 1, wobei nach Inkontaktbringen des Zahnschmelzes mit Zinkphosphat die chemische
Verfarbung, die aus einer solchen Aussetzung resultiert, durch Kontakt des Zahnschmelzes mit dem Zinkphosphat
gehemmt wird.

Verwendung nach einem der Anspriiche 1 bis 2, wobei die Mundpflegezusammensetzung Zinkphosphat in einer
Menge von 1 Gewichtsprozent bis 10 Gewichtsprozent, bezogen auf das Gesamtgewicht der Zusammensetzung,
umfasst.

Verwendung nach Anspruch 3, wobei die Mundpflegezusammensetzung Zinkphosphat in einer Menge von 1 Ge-
wichtsprozent bis 8 Gewichtsprozent, bezogen auf das Gesamtgewicht der Zusammensetzung, umfasst.

Verwendung nach Anspruch 4, wobei die Mundpflegezusammensetzung Zinkphosphat in einer Menge von 1 Ge-
wichtsprozent bis 5 Gewichtsprozent, bezogen auf das Gesamtgewicht der Zusammensetzung, umfasst.

Verwendung nach einem vorhergehenden Anspruch, wobei die Mundpflegezusammensetzung ferner ein oder meh-
rere Mittel umfasst, ausgewahlt aus: Tensiden, Desensibilisierungsmitteln, Aufhellungsmitteln, Zahnstein-Kontroll-
mitteln, Bindemitteln, Verdickungsmitteln, Reinigungsmitteln, Haftmitteln, Schaummodulatoren, pH-modifizierenden
Mitteln, Mundgeflihlmitteln, SGRBungsmitteln, Aromastoffen, Farbstoffen, Konservierungsmitteln, Feuchthaltemitteln,
Fluoridquellen und Kombinationen davon.

Verwendung nach einem vorhergehenden Anspruch, wobei die Mundpflegezusammensetzung ausgewahlt ist aus
Mundspulungen, Sprays, Zahnputzmitteln, Zahnstreifen, Kaugummis und Lutschtabletten.

Verwendung nach Anspruch 7, wobei die Mundpflegezusammensetzung ein Zahnputzmittel ist.

Verwendung nach einem vorhergehenden Anspruch, wobei das Inkontaktbringen des Zahnschmelzes mit Zink-
phosphat Spulen, Spriihen oder Biirsten des Zahnschmelzes mit der Mundpflegezusammensetzung die Zinkphos-
phat enthalt, Aufbringen der Zusammensetzung auf den Zahnschmelz, Kauen der Zusammensetzung oder Plat-
zieren der Zusammensetzung in eine Dentalschale und Platzieren der Schale so, dass sie den Zahnschmelz bertihrt,
umfasst.

Verwendung nach einem vorhergehenden Anspruch, wobei die Mundpflegezusammensetzung frei ist von anderen
Aufhellungsmitteln als dem Zinkphosphat.

Verwendung nach einem vorhergehenden Anspruch, welche die Steigerung des WeilRegrades des Zahnschmelzes
umfasst.

Verwendung nach einem der vorhergehenden Anspriiche, wobei das chemische Verfarben oder die chemische
Verfarbung durch Tabakprodukte, Tee und/oder Kaffee verursacht wird.

Revendications

Utilisation de phosphate de zinc, dans une composition de soin buccal comprenant un support oralementacceptable,
pour inhiber la coloration chimique de I'émail dentaire, dans laquelle I'inhibition de la coloration chimique comprend
la mise en contact de I'’émail dentaire avec du phosphate de zinc et dans laquelle 'émail dentaire est exposé a un
matériau induisant une coloration chimique.

Utilisation selon la revendication 1, dans laquelle aprées la mise en contact de I'émail dentaire avec du phosphate

de zinc, la coloration chimique résultant d’une telle exposition est inhibée par le contact de '’émail dentaire avec le
phosphate de zinc.
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Utilisation selon I'une quelconque des revendications 1 a 2, dans laquelle la composition de soin buccal comprend
du phosphate de zinc en une quantité de 1 % en poids a 10 % en poids par rapport au poids total de la composition.

Utilisation selon la revendication 3, dans laquelle la composition de soin buccal comprend du phosphate de zinc en
une quantité de 1 % en poids a 8 % en poids par rapport au poids total de la composition.

Utilisation selon la revendication 4, dans laquelle la composition de soin buccal comprend du phosphate de zinc en
une quantité de 1 % en poids a 5 % en poids par rapport au poids total de la composition.

Utilisation selon I'une quelconque des revendications précédentes, dans laquelle la composition de soin buccal
comprend en outre un ou plusieurs agents choisis parmi : les tensioactifs, les agents désensibilisants, les agents
de blanchiment, les agents de lutte contre le tartre, les liants, les agents épaississants, les détergents, les agents
d’adhérence, les modulateurs de mousse, les agents régulateurs de pH, les agents de sensation en bouche, les
édulcorants, les aromatisants, les colorants, les conservateurs, les humectants, les sources de fluor et les combi-
naisons de ceux-ci.

Utilisation selon I'une quelconque des revendications précédentes, dans laquelle la composition de soin buccal est
choisie parmi les bains de bouche, les sprays, les dentifrices, les bandelettes orales, les gommes a méacher et les
pastilles.

Utilisation selon la revendication 7, dans laquelle la composition de soin buccal est un dentifrice.

Utilisation selon I'une quelconque des revendications précédentes, dans laquelle la mise en contact de I'émail
dentaire avec du phosphate de zinc comprend le ringage, la pulvérisation ou le brossage de I'émail dentaire avec
la composition de soin buccal comprenant du phosphate de zinc, le placement de la composition sur I’émail dentaire,
la mastication de la composition, ou le placement de la composition dans un plateau dentaire et le placement du
plateau de maniére a entrer en contact avec I'émail dentaire.

Utilisation selon I'une quelconque des revendications précédentes, dans laquelle la composition de soin buccal est
exempte d’agents de blanchiment autres que le phosphate de zinc.

Utilisation selon I'une quelconque des revendications précédentes, qui comprend I'augmentation de la blancheur
de I'émail dentaire.

Utilisation selon 'une quelconque des revendications précédentes, dans laquelle la coloration chimique ou la tache
chimique est induite par des produits de tabac, du thé et/ou du café.

12
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